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(54) FRICTION WELDING METHOD AND WELDED STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute a solid phase 
joining without melting a long sized aluminum alloy by 
arranging the same shaped member as a void part in the 
void part generated in a weld zone and welding. 
SOLUTION: A bar shaped rotating tool is inserted into 
the joining part of a work and transferred while rotating. 
Whereby, a frictional heat is generated between the tool 
and the work, and a friction welding is executed utilizing 
a plastic flow due to the frictional heat. At this time, 
since a defect 6 generating in the weld zone is a 
cylindrical shape, the same shaped member 9a is 
inserted into the void. Since a defect 7 is a rectangular, 
thin and long void, about the same shaped member 9b is 
inserted after working a part of the defect. Since a 
defect 8 exists within the weld zone, a member 9c is 
inserted after cutting up to the position of the defect. 
Thereafter, the welding is again executed using the same 
welding method. By this way, the deformation and defect 
are reduced. 







■ 


5 


Dfl 


HE 



eij) 





Cv) 



LEGAL STATUS 

[Date of request for examination] 1 6.09.1 999 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA4uaW.NDA410052771... 2005/04/13 



Searching PAJ 



2/2 ^-v 



[Patent number] 
[Date of registration] 



3268207 
11.01.2002 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1/resuliydetail/main/wAAA4uaW.NDA410052771... 2005/04/13 



Copyright (C); 1 998,2003 Japan Patent Office 



(19)0#®iftfFJT (J P) 



& n it « 



ai m mi 

(a) (nmwmm&M^ 

#11^10-52771 

(43)&M B ^10^(1998) 2 £24B 



(51)IntCl. 8 
B 2 3 K 20/12 

31/00 
B 6 1 D 17/00 
// B2 3K 103:10 



F I 

B2 3K 20/12 

31/00 
B 6 1 D 17/00 



D 

G 
D 
C 





$$^¥8 -206843 


(7i)anA 


000005108 






¥^8^(1996)8 ^6 0 




JfO£ffi=f«fflK»fflEM#raTB 6 Sift 






(72)$BK# 




*l^ 






a2mmm 


fcfc 










WW A* 








(74)ft3A 


#S:± /Jn/II 


tJCHMK 



(54) *»^*feRrfiSSS«ifi^ 



J 



(57) mm] 

b&ffl-tz z t \z x i x&±-?2>mi&wi&y - 

E^iflffi t H CfmnMtt 9a, 9b, 9 c £#A U 



0 1 



C3' 




-1- 



1 

OIllE-y-^SrJniXWWft^-fflSUlfXL, Mis, 
S-HlE?-fri* f <b««l1-*ii:UJ:oTffe±i-**rCli 

fflLfc««{«»^ft{-is^T» mis, igftttt-S- 
mto&mz* agfflWtrac^K^aswsrBEiiu, tins, 

2 ] 1 E«o$il9i:Et S titzUtt 

14, WE, iB»JEFI*»:*tLTHIEy-A'Ot»*TH565 

[IS** 3 ] Jni* £ i) K«<^*tKa» <b ^ 
oute^-^s-ioxfeo^fflsicjf xl, KrEx me? 

IB "j - ju t f&iESnX% t <o*»«tt: <£ 4 JHteaoft tfOfli 
LrllllWUilttLfc**-**^***,^***^* 

</»t, wis, nteu/-;K0R*+ii!t-iee$*t4*px^o 

[flt*3U] IB*«3iattW[1^1il«Sr|»£/-:i)nX^O 
[«**5] »*S2~4IS$,<^f#£«x^ fc£& 

[ffi*S 6 ] *nx» <£ "9 ^iKift (:«v^8^t,i5 
onie-y-;v^SDi©o?#»gBtc}fXL, wis, y-fr 

-)vt misiJDx^ t <o&mm- <t sm^w £?w l r 
mKm~mm l tsw^s^t * & v» 

T, WIS, ^SB^coJf §(±1fevOa53J-<OJf:$ J: IJ^SPW 

[W*a 7 ] ft i - 6 aieflftwinxsw 

14, A 1 S fcliA 1 ^f*4 i t tit* 
8 ] Wf it*OiSB£ 1 - 7 £|E«lOV»-f *v#> 
[»** 9 ] #ltB»*OteH^ 1 - 7 3j[|B«OV»-f *L* 

[f&fJUOfMi&lftlB] 
[0 0 0 1] 

S3lT"b^-i»*W, *t^x x^-?, 

[0 0 0 2] 

[«*«>«*] &«M?r££ lt, »¥5- 9 6 



(2) #HS¥l 0 - 5 2 7 7 1 

2 

3 8 5 4 f**fi»r-* * , -c<o*#iiF«#fti±, 
[0003] initto^*flH=**ttK«*» 

jg-t&^&i LT, #^^7 - 5 0 5 0 9 0 t?(4, finX 

fit) hkmchSx-m* c>ii>7- ;u Srflnxiaoigig 

SCHifXL, WIS, 7-^*0lKi?-ii:4* t «b^ibi-'5)vl 

4 Sffl14»£»i: 4 o T*oXt>£i#e-t SiSS^S,* 5 " 
;o ^-e**o 

[0 0 0 4] %$«)£$^ttli, tBX9t|SI±£!IIif!z;£ 
JjDX»|BI±<7)^#LlZj:c.T^1-*^ffit^L 
T, MIS, #«¥7- 5 0 5 0 9 0 l±SS8P#Sr@^L 
fc#tS|-t?, K, $r|l]«£$-ti:4^ f ^#1*1-4 - 1 1- 

4 *)«£-C§£o ?&^*(6jUWLT*Kfi«J^ 

S*?|jft* r **o HIE ^ t tw* 

[0 0 0 5] 

5090 u .t^iilE-y-^^Jnx^itotf tcjfXL. K, 

o 

[0 0 0 6] ( 1 ) ffriE, «F»*ftli. »»»o»T 

*o nfct., i^agflii, inx^tc^t lt^4 
* , igffl 1- * f 4 o JSC -c ms^« 

So 

[0 0 0 7] (2) MlEx ?#s*«i±ia«E-7-;wos 

Xtf^^Lx IS, inX»0*®J4H5ti&**»^«*i-4 
* 0 ico^, lwX!»J4ll4E^-^<OWfi{cH- 

[0 0 0 8] (2) ItrSEx Hte^-^xO^lgU^fflicj: 
oT, S-g-SRcOJP?^gPfi f Jl-^< 4 So oSO, v§S 
1 4 [HE -y - ;w <0 tc J; •=> X C3 * § S o 

SRx7>5iJKtf*flrFl-*o Lfc^oT, wOit^ftT'S'S-L 
fcJPXWOfllJgitttlHUBjJ** S o 

[0 0 0 9] (3) S^tOlf*!:*^?^** 
»*\ ^fil^^L^-rv^o 

[0 0 10] 

50 [IfSt»ft1-S7ti6<7)#S] J: •) 



-2- 



3 

[0011] ( i ) «me<g r t < , i%mu<7>fcTit 
a, *fci±, i#«o*ihfefit;fe> mmy-^tmm 

ims-y - ;H- J: o X v#« * IzmWj-f Z>Zb Z> tz 

[0012] ( 2 ) «me, BHE*y - * 1 Kttffl i-see 

[0 0 13] (4) *DXa5#0«^ST>O)¥$l±, fficO 
[0 0 14] [fpffl] 

(i) mrsa, ^ast-* cfcffiiP!» c^Pis&P) ^m. 
sea $ $ *L-ctt^*»»a5 1 & 

[0015] (2) — WE, HIE5'-A'i:E«li 

«s&ujfifl£LT±T#6ifc#tt1"4o zntztb, inx» 
d^BLfc^-g-r-ts^Aiiinxtj^ibfiitv^ 

[0 0 16] (3) U0X»#O»'S'»Ol¥$«4, ffiO 

[0017] (4) 0e^-;KC»«JBlJ^l*^4oT, 

< 4 9 > Ste-SHfl^ftT U 

inxattt w-ftj&ts-o A-c P-l® 2> 0 Ztii mitt %> tz 

IS, WS*5r<»*t?#-2>o 0. 3 m mm 

X, 2mm\rrt s mi Lv> 0 ^f&W (:: <fc o T, 

& 0 «i6#tii** t iffl«>*4c,rna4^{4vffl 

[0 0 1 8] 

-;H * 2 co^lSj^HlgL^Ti^ 3 <0^|pj LTiJP 



(3) #H§¥ 1 0 - 5 2 7 7 1 

4 

[0 0 19] #3[U«9 ( a ) (4^2 iOA-ASf^i® 
T% C *5»£-OfcR8 6 (i^gROi&JS i «4jg« * fit 

-;KO^«t(i(J|BH:^WSj|BlT***o (b) (±B- 

B«w»fffi-e, c<oJ»^<o^Rg7<4> aMe*ft**ajE-c 

70 a"bftlRTM0MR-C H:i^ 0 (c)l4C-C8BO 

[0020] *f&m±n3me>&&Kim~m<n&x.f& 

f 31 (a) <D^Pfi6li, RttttW^jPIT**^*, 
(b) <O^B7J4ft^3BttO»*v»ffi»1?*&fc*, X 

M£T i G?§s«tcj:ortraxgr>#ic@^-r4 0 

[0 0 2 1] (c) c?^B8J4jS»»0|*J»U*±Lr 

[0 0 2 2] «TlB<ori: <, #&RB» 

30 [0 0 2 3] £45, &RMSKflrA-*-*»#l4. SDXSI5# 

[0 0 2 4] ^MCT^*5lt^T^5^<OS$<4 5 
m, : 4 mm, ifl : 0 . 5 m, ?#»*ftl4, 
-)^<r>%^m. : 5 mm, E$k& : 1 0 0 0 r p m, ^ 
ig*:0. 2m/rai nf*4„ fietSi:i»), fi 

mLtzo 

[0 0 2 5] [mMM2] .JH4 0(4n-9-««»-J:4 
40 [0 0 2 6] :£^i±, mis, n-7iot:io r«ria 

iaju*tLriite'>-/n oiWr^FT?, n-9- l o ic«t 19 
Jf AW 9 fctraiaWM lcflLott-5.o c:tvtcii9, 0 
te'y-;n <0K«r-cif AW*t9 4@5ei-* 0 4J3, n- 

7-1 0(40^7-^ 1 tmwsLxi&gmftjjm 3 iz® 

[0 0 2 7] n-7- 1 O(40|£->'-->H 

Lr*Dxsr># 4 ©asBKifiae L-c±T»»-e §4«ii 

50 l* f {B*>oT^* 0 -C0^-S-<7)n- v<7)#Lolt;frt4sfr 



-3- 



5 

5 o o k g T-*^o fcfc, m&jkfirtsxwwxmtw* 
mtmMM i t**&o 

[0 0 2 8] [Hffiffl 3] ^SBKiffttSLSDXUio 
TS8ft^tLfeB«l 2, nr-ttl 3 5&»<bfc&^-* A 

a l r *m o ^ - * a mm. # z mft-t z> i> 

co»#(7)J?$^ 1 mmlS< LTV>& 0 *HI±IIHSy -^O 

■et»*lilHtfi!li:ftTL4^, £<b{c, 

ft IttOiSvvN- * A^jM'fr 'b fc-Sfllifrffc^^tfJ 

) [0 0 2 9] [*JS09 4] £6 0l±#§P£Ki>tt4« 
^»<»5«l¥«iSt^1-o #6 00 (a) - (b) l±UPX 
»#t4*»IfflR!*O**«jS<0, (c) t (d) liH 

■5fc<&* (e) t (f) i±vmm%;<nm^mm.zjF-to 20 

[0 0 3 0] ^jfcflWi, mXUW<Vl¥$l) { 5mm(7) 
7*3*** (a) 0>IfflH$fc-P»«L*:*£\ HS5fc<0 

(c) frh (d) CO VMM*, (e) t (f) coVSB? 
[0 0 3 1 ] [£tt0l 5] *7BBI±H(Ey-*l 

j 4 osatr&* i5^ei ltv§«-t ^^mn^^-To sn 

1^41435^1 6K@5eS*U $"bK, EHEy-JH 
#x. & i fc let »K IPX* fc <7>8SSa&#L^ft < * 4MB 

1 5 tc{±, n.<Ey - * 1 omm^m 3 

Krf4 0 4£, £«FiS*l 5»±*PX*4<0±T^|fi)4fe 40 

^[612 0t-S»«K»»-C £4««t> |i)cTi'4. X 
IS, H«g«^<Oft^±T*iJ:0 ! fe*t«»1-*«lll** 
1 5i;ic»T«$2 0 m. ipglm, If? 5 

[0 0 3 2] fcU* *JS«5-ClimH»4:H5ctr, E 
1*7 -/U 1 fc3fci#iS* 1 5 4r»«*flJU»» Lfc* f , - 
*ife*H£LTiOX»*#»LTfc*Btt*j*j£-C# 50 



iff FwI^F 1 0 - 5 2 7 7 1 

5 

O 

[0033] Lnmm e] msma^mizx-oxm 

[0 0 3 4] **ififf!Ui5«t**PX%{i, fi^Om, 
if? 5 mm, IPI5 0 0mm<57;l'5^«t-*4o & 
Jb\ *PX«E#W«^SPOiS5?J±ta^Offl5.^J; Ijftlmm 
4-oTv^ 0 1 (±#Kin* -7 b 2 1 l-S* 

#tt t> ft, SPXSW 4 cO}^ST>{-lf A LTIII4E <b 

*1 5A ? @Ee$^T^^o -cO^Jfj&^l 5ii, *£tE®J 
5 tH«co[El«K, XT> ^co^-T^^loJ-JLXOlttg 
t#Ltv^. — 2r, *PXgW4 14, XT** <b H5e?& A 
2 2 £±1/2 3 i:ioTlt?tLti/^ 0 ^co@ 
2I±, ftR<0*DX8C*t*^5etz@5g-r4/ito, 

5ti*i&*i 5 traatoEHEHSflii^rurv^o * 
aat«-eii, frieo^ffiT-spxsr^'Srfa^LT, 

tZo 

[0 0 3 5] #9dll±Bf)l£, »i:±oT^Lf;¥ 

£ot:m3LXfzm.&n<o&$Lmi: 

[0 0 3 6] [l&^O*^] 

(i) »»«|5o^b«s (SiHtf) Kf£. satni;»« 

[0 0 3 7] (2) Htey-^fcSttfflH-EfiSfraSP 

MIS, (3lte1Sfll*«x.^:*PX*<OH^*{i. iPX*o 
3E»t:iftaLr±T*lRlUJ:t^**lRlt=»»1-*c: 

to 

[0038] (3) jnitt#o«£-ffls<ojpsi±, «bo« 

[0 0 3 9] 

[dfficofW^^Siig] 

[mi] «si?#«*ftcomB&iaT-*4 0 

[12] &mffi£&i±wfrb&tzis,&<DXffi>k7ii-r® 

[0 3] 0 3 140 2 W#e;g{ri5lt4tBf®t?*4o 
[0 4] 0 4liJtfig«^^7FTM^0T*^o 



-4- 



las] &mg£M<oif&mM®X'$>2>o 

[0 7] B«fc»£*«w#HftEIT**o 

[0 9] ftin*M<oflijSfr<o^»ia-e*?>o 
[mi] 




4] 



(5) 



0 - 5 2 7 7 1 



5 



[in o] ftawwofltttoa&weiTfcAo 
[#-?-w^] 

1 : EUgy-.H', 6, 7, 8 : 9 a, 9 b, 9 

c : 



[02 1 



z 



m 3 









L- 








1 




j 

] 






1 


\ 8 










> 


( 



[03] 



9a 



a 1 



(a) 



-9b 



5 ^ I .7 



(b) 




[0 51 




-5- 




UlP!|rTt2rTiT***:^:#794Sllb ft&i 



(72) a* mr> 

(72)%^# 5 A 

LilPi*rTI&rf3^:# : *:&#794#^ tfe \ 



-6- 



D 
G 
D 

C 



B]¥*13#7J!24B (2001. 7. 24) 

[&H*»] 1 0 - 5 2 7 7 1 

[&K B 1 1 0^2fl24B (1 9 9 8. 2. 2 4) 

[^il^-l&J If 10-528 

[fflM 8 *] #I¥8 -2 0 6 8 4 3 

B23K 20/12 

31/00 
B61D 17/00 
// B23K 103:10 
[FI] 
B23K 20/12 

31/00 
B61D 17/00 

[3^«IE*] 

[fttbB] flS12#9^ 1 4 0 (2000. 9. 1. 
4) 

l^ttltlE 1 ] 
[«£*«&*»&] W»» 
HtjEttJfeJRBfc] 
[«jE3f&] S£S 

M#iftf!*Oi&B] 

y - * fc KrEtfll* 1 J: *JBttSt» SrfUffl L 

aim, ffi«{^g<D^ia]tcj3v^-c«r§siig^-^J: Q fetir 
3 ] »m3l2 tc&^T, TMMEgfrfcffirtBflpxft 

[#&93«DfMfflfcifc91] 
[0 0 0 1] 



[0 0 0 2] 

m»<oms] ftzmmgumt it, #m£5 - 9 6 3 

8 5 t*l.„ i *t f T? cOJe^^g^S 

[0003] — 2f, jni»oft#*ifiitca«wuj(t«» 

*t4*Si:U, 7-5 0 5 0 9 Otli, #PX 

lJ<fc *)HRfif)Hllv^S?^t } ^-Z)^-;P : S:inX^co^« 

ttz£*)^ (El^^-^tiPXtJtcoFflH^C^^ 
& I- J: 4 JBttSMtt J: o T iPl® t *«-r 4 *«2Fft * s 

[0004] ^<Dmmmmm±. mT.vm±*®i£z 
tnxwiBi±o»asj»Kj:oT»»-r4*ftt*tu 

r, tirffi, #*¥7- 5 0 5 0 9 OI±^gSPM5:@5eL 

§4flJ*^*-5. 0 $<bK, E] |g y - ;W <h WMt<?>m 

S-&tHo £fc, *P& 

[0 0 0 5] 

5 o 9 o ui^Htey-^^irax^co^^JfAL, 



-1- 



[0006] ( i ) Htrts. imum±, &m®>m$T 

[0007] (2) usie, m&Ji&lilBl&y-frVR 

nm (i&^sp^KB) izim-zvdi-zw-t &3cwtem s & 
m-e&z>o jpxti* f s^*#^ > mmm^t^zx-^xta 

[0008] ( 2 ) iwfE, ®mv -)u<nmmmiz a 

U <F> %M I ± E 7 - A' t <T> ffi& ( c J: o T G3 ^. A t X' # £ 0 

/csnxt) khuh*** 2- o 

[0 0 0 9] (3) &&M<vm^mz*r*v-?tf$>2> 

[ooi o] *&wa. mi-M&izz&'K.m^mzm 

Z t £ 3 (fit-f&o 
[0 0 1 1 ] 

mmzm#:-fz>fzib<7>¥-m ±mmm±. mmi&miz 

[0 0 12] ffiffl 
[0 0 13] 

|6]tcH|gL^^P> 3co^[6]tc#g!iLT]!)aX^4 
-S^oMfflHI^^I-c H2(AHi c7>?g&§8 5 ^::%£1- 
;z,^%ftl%c0ff^l£^^flffB[2•t'&£ o 
[0 0 14] H3<7) (a) l;i|I]2<73A-Ag&<DffMT% 

tmzmzmimmmx $>%><, (b) i^b-bse 
hfiiwLX'mmxz&zttf&^o (c) iAc-cas^ffif 



[ooi 5] *f£jjj*! 3 ^^EagBKMIS^S^Bi £ 

( a ) (0^.Pia 6 its mait^^i Xh&tzib, Zixtm 
CffM<omi 9 a £ .lOgfifflUcjf Atj)o ( b ) 
Fig 7 lAg^-ff^Offl^v^fi-e^^fe^, ^RBOj^a^ 

iniiT, ztLtinsmcMiiz<omtt9bimx-t^o 

Z<Dtki$\.±mXLtz&tti)SW:^tz>sb, CW«MTI G 
jg#fet£ <fcoTflPXas#t:|g7e1-&o 
[0 0 16] (c) O^B8 8tf»jggB<OI*3»U%^L-r 

[0017] «fgaorfc<, #^pa«s (tzwm) 
[0018] x.famzm\-t&im&. agxgw 

[0 0 1 9] fdfeffl [C It h T ± I ±&#2M 
m, I?: 4mm, «: 0. 5m, jgBHfeftt*. 
-^«7)7feym@ : 5mm, EHr^ : 1 0 0 0 r pm, 
jl)£:0. 2 m/m i nT^^o BtfE^fetC Ji <Q 3 fflg 

[0 0 2 0] [BMW 2 ] 

[0 0 2 1 ] ^%g|t^ mrIB, n-7l 0t:J:c»TMf5 
^PiSSB U jf A L tz 9 ^ fcBjei-SfcgXPfeg? 

^> o 

[0 0 2 2 ] — 1 OtilBISy-Jl'l fc%j£L 

0 0k gT-&£ 0 ^ib\ »gjfefrj3J:yffllXg^^a 
[ 0 0 2 3 ] [ HtftW 3 ] 

til 4 <Dtfcfrl-®1Ry ~ ^ 1 ^»ALTlStl)o Clfi 



-2- 



^A£^v<wiiigi^ Lr - gags* 
[0024] \mmm 4 ] 

(a) - (b) \±mrM^AMJMEM£2M^&M£L 

(c) fc (d) &VWm%<n. (e) (f) ItVfflW 

[0025] ^'mmmr-n, tniaiti-^eg^smmo 
(c) ^ (d) wi^am^ (e) (f) vvmm 

[0026] rmfegu 5 1 

I7iigey-^ig5m 2J !L ^gMf^MH 

m t nmmmiitf'p* < > wi-e^. 1 5 

air, ±t^isii 9_fc£ff£££j3_2 QJLMMBi=M 

mx^z,mm^mt>^x^^ 0 ±ts> @fei%flsg>-ffet-_h 

oTgg2 0 nu film, f ? 5mm(07)^^^ 
[0 0 2 7] jgffiga5T-iaftnI%frB5ELT, ED 

So 

[0028] \mmm 6 3 

[0 0 2 9] ^gHW^fett^jPX^j^ §?2 0m. 
f g5mm, US 5 0 0 mm<DT )V 5.-&&ffi.X$>Z>o 

jb\ jaxa££^jjS£2jSU*ti±£2M^ LIU mm 

ifcorv^o EH£7-;H ti^itPsKy h 2 1 tclR 



^Ltv^. — flPXjB&4_(*, = hTj^BEial: 
2 2^J0 f 2 3t:J:c.tlfe?jitV'5 a frfe, com 

[0 0 3 0] H9(j:BSs5> jEifegQU i o T»ffi Lfeffi 
S^gB 5Wft$ (i—m* s 12. 5 m T-^ -i) ^\ ^ 2 5 

[0031] (i) jgggso^fjgias (g««) t-M, g 

[0 0 3 2] (2) Hi£-y-^^Rmit'@5ggtt^t)D 

[0033] o) aii»tfg)»»»oggtt < MM 

[0 0 3 4] 

%> o 

[mi] eE«?#«*i*<omB&iiiT-*^o 

[02] *E»»»««:±a5^f>a^:»^«>4cR8*^-rH 

[II 3] H3ti02 (0&ffi£KfcMt&»f®-C*-5o 
[04] H4»i««»^-*^-*-fi*«ll|-C**o 
[15] eE««^-S15<7)^»fffiliIT'*)i> 0 

lie] sif#flso#«fr^-rffie»fmm-c3)& 0 

[0 7] $M^l©«Bt-*l,o 
[0 8] 0 7Ol?ffl5<O*K»fW0t?**o 
[0 9 ] tti»*li8o«jft#<0j*Sig-C*&„ 

[0io] feawtwo*flto«*aiat?*4„ 

[#-f-oSiW] 

i:ll*K-7-JUs 6, 7, 8 : £;Pi^ 9 a, 9 b, 9 

c : wmtto 



-3- 



